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(54) LIQUID CRYSTAL CELL SUBSTRATE 

(57)Abstract: v 

PROBLEM TO BE SOLVED: To develop a liquid crystal 
cell substrate having a polarizing function which can 
form a liquid crystal cell substrate having excellent thin 
and lightweight property, heat resistance, shock 
resistance and stability in the quality. 
SOLUTION: The liquid crystal celi substrate is produced 
by tightly laminating at least a gas barrier layer 2 f a 
crosslinked resin layer 3 and a polarizing layer 4 on a 
resin substrate 1, and the polarizing layer consists of a 
coating layer. By this method, the polarizing layer which 
is thin and excellent in heat resistance can be added by 
a coating method on the resin substrate and also the 
gas barrier layer and the crosslinked resin layer are 
easily added. The substrate can be efficiently produced, 
and the obtained substrate is excellent not only in the 
moisture resistance, gas resistance and shock 
resistance but in thin light-weight property and heat 
resistance. The obtained liquid crystal cell substrate has 
a polarizing function and high durability with which a 

liquid crystal having excellent long-term stability of the display quality can be formed. 



1 

2 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 



* Searching PAJ 



2/2 ^— v 



[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



(19)H*B#fF/f (JP) 02) & M ^ 5^ & 



(a) {nmmmm&mm 

#112001 -91747 
(P2001-91747A) 

(43)&BIB ¥l£l3^4£6B(200L4.6) 



(BDlntCL 7 
G 0 2 B 5/30 
C0 8L 63/00 
G0 2F 1/1333 
1/1335 



mama 



500 
5 1 0 



F I 

G 0 2 B 5/30 
C0 8L 63/00 
G0 2F 1/1333 
1/1335 



2H049 
Z 2H090 
5 0 0 2H0 9 1 
510 4J002 



mm®* OL (481) 



<2i) 


4#K¥1 1-272034 


(71)WBiA 


000003964 








(22)iillSB 


9 £27 B (1999. 9. 27) 




KfoimxftTmi i tb i # 2 ^ 




(72)89l» 
























(72)58W# 


OjRI ft* 








ttmmfi-rmi 1 tb i # 2 #b*s 














(74)«8!A 


100088007 



















(54) [»W£>£*ti «ft-t;i,a« 



(57) mm] 

mm mmmm^tmmm^mti. ^oiw^ 

«fflB3HS (1) H^yr 
1 (2) fcftHMHM (3) (4) *««#K 



\v////////////M^^^ 



1 

[fit** 1 3 <tW^!/rit* 
XI t> 4 S - Sr«M» t S JSft-t ^««o 

[fit** 5] »*3fil~4jC*3V^ fiftJIftSffllBS 

n w&m-r 6 as * -t ^s« 0 

[0 0 0 1] 
[0 00 2] ' 

fit. ^^StEt-lB*^>r^A*^{I*«*rS*fllSbfc 
7>f/i/Aft#HLT*5iJilllJSSr#LTa«l 0 0 M 

*-fc«*7-f^A<oiHiMt^a-ei oo 
■CBLtrwtt « # h atfc ra« £ * *> o fc, 

[0 0 0 3] 
[0 0 0 4] 
[0 0 0 5] 

i ^%fli«)9Bn #a fctt*-e s -caw* ± < »3tT * , 



2) W2 0 0 1 -9 1 7 4 7 

2 

[0 0 0 6] 

[0 0 0 7] WJBSRtt, #*'<yr**<DttR*«:$ 

fttfl 3 0°C£JLh, W15 0T:J^_b. WMl 6 0 o CJ£Jl 
[00 0 8] *fc#Ifi*Ktt, SMtt^iWMEtt^ftH 

setoff* u<, »^*»a** s 8 o%K±-e*st> 

20 ' [0 0 0 9l'»]»^<DJB*tC«V^bjx6*lBO«fcL 

Ttt, #y h-^aRy ry u~ k Ttfy^-x 

/v^/utj> v^y m^x^K ^n^^ywy^^ 
^^jju-h, *Ky tvw ^ y r ^ k^d 
»M«riitt«B. ^**^*«»w<fcfta?yat^^ 
?tfy ^ry./v7#u— h^y^ y*— /vp«#^y 

[0 0 10] Ji1BU«:^tB^J:5»*b<fflV^5 5» 
* 5 y ^ S ^ ^ / - / ^ y # y y $ M <o tn # y # y y ? 

[ooii] awtt»<o**wt4if<oja±9»*u< 

0 0T\ tt^^^S 1 2 0°C^T<D^tf*i/-&mmf)K # 
*U<fflV^S 0 ^tf^v'SttJfitt. l«X(12«i^± 



3 

[0012] ffiimS<0& J: t) lA^tf^v^ 

[0 0 13] t>4*fcWSE«<t;ffl<0«tbT». rhy 

(Dip # r s >Mt^mm^ h ff & ix 6 o 
[0014] ifc^r^r^; K*#yr? k<d*d# 

ai^w ^ v?n tvw 

4-y*vws?vy>\ xf/w^^/y^v^ 
ot°/K-;^/yy v 2, 

^fy/K S^y >\ 2-y^^yv-4 s -^f^/W ^ 

yyy^*p#>f ^y/y^*ft^**. 7x 
y - /i^ft-a**^ y r«ft^»», y */K7 ^ k 

[0016] "*D^Tlt****^**4^t>«»flB«it 

it ^StK h y ^ y ^ hK^MTk^D^ y 5/ hsft. 
yytw&mfcfiystfr&t. rh7tKP7^/««* 

[0 0 17] at*, fek^^gK'T 1 h7t Ko7^/V 

140-^2 0 0 <DBt*S^c«i*a{b*]!fts»4 



(3) 2001-9- 1 747 

4 

[0018] mm^mmmn. ^^as^^^^ 

ttaHSTIS&Jkfc «^<7X& J: 5 1 3SU:*t U 

0. 5-1. 5^S, 5t*0. 6 — 1. 4 31, 
o. 7-1. 2^*oW^^*«;K»*Wt#]*ttffli- 

[0 0 19] Ji4?*.i/*«]IB^Wft*D«JcRL-CWt. vfc 

mm&*<m ^x&mmmmmr$&mm-tz> zk» 
&£y3=-#*>'%kffimi o otiafefco, o. 0 5- 

[0 0 2 0] MBStE*>»jfttt* Wiff^t^tf^ 

**5*. if Wfife^^ h7>^ 7r*SR KlCSt 
mj*«#5£ (RIM) 4 iro»S[4**^ff 5 - t jPt* 

30 Ms R^^M^0K^^M^^<om^mmm 

[0 0 2 1] auK^^«a|d^fe*5«»3itEW*«tt 
hjfei^^SS^^T-^v ku^^v h^ 3 K7A 

40 fc5 0 

[0 0 2 2] iiro^**fcJiixtf^**^*»»^t>4 

^ ±S«*-fe^a6K4:»* J: < »*t5C fc 
[0 0 2 3] ±|BLfc^**^*»«»X*(Z)il«^IB 



5 

fextjtoftttaft^sm <o * $ n*/* 4f *:»*flsi- 6 

[0 0 2 4] ^^sK^^jR^lB^Xft^tt, tflxiHLL 

[0025] t feW^tf 7 x y -/v|^r ^ y^, 

[0 0 2 6] «B&StE^l?$«, igS:icft^L5^^- 
<9 1 mraWT, gfc* 8 0 0 u mUT, #t£ 10 0 — 500 

8~2 0 8 0 3 9^i», »M¥2 - 1 6 9 6'2 0t^ 
#s »BB¥:5 - 1 1 0 6 3 9 0 W^tt^BHBg 

[0 0 2 8] ^/^7l(DM|j:, ^*x>r 

>^**^trva- h***oaH4lfcx^a;fcj:-6 

y Tttfc'£r<z>jfi J: ^ 15 ,fBHT A gfc* 
1 — 10 jimj&s#f£LV\. 

[o o 2 9] Jfi4EtRrti«t«tM»; ^R^® 



(4) WBB 2001-91747 

6 . 

»M^^y7^y/^x^^i if <D**Mftfl! 

[o o 3 oi9mmmM<om&&. «^t^f^ 

tt. aSfcft^7?#-«i-«2 0 0/tn«T, St* 10 

[oo3i] *fc±Eufc^^yrji'«Rai««BJi 

20 x/^y 7l2ft*t5«li:tL4v^VNfni-t)R 

Rlt5Cit>T#6U B 2 yrJl 2 fc 

5RflWriBJl3 , ©IB<o*i<, «8B«*«-f+K+S**oJi 

[0 0 3 2] aWEOfl3ft*tt, **-fe^**Et-«3ft«1B 
x\?>^- h*a»<oa[fi:4»X*5<;lrj:5»x«t L 
T.SE+O. l-5/zm s #(^0. 2 — 3^m-e*S 0 

[0033] m^xa%J§<nMmmmxtt\zT]&!$, 

(MAtfOp t i v attBL LC^y^^if-^) 
fci?i&S#*L<J8l*5 3 (WO 9 7/3 9 3 8 0^ 

40 [0 0 3 4] *><C*fcttELfcy"^hDtr2/^J!tAtt^ 
-Mfe*ttm fltfftC: (^n^^^) (so 
3 M) nT*Six6*»tt«)#«ft*4if*fctfb*t, 
^*ttt^ B^y^7/^^S%^f>f,%oTi 

5 1110 9 o 

[0 0 3 5] /«C*5W!E Lfc Xfettfe*^ Af*:W t LT 

tt, TIE ^o^; (D - (.7) TSSjxsft^tt&if^*) 



(5) 



2001-9 1747 



r 




NH 



HN. 




II 
0 



— (S0 3 M) 2 
R 




f 

A 



r > 



[0 0 3 8] fWfBst (2) - (4) t£#^T, Af!^ 
(a) Xfl (b) T*^ £ *L 6 fc *<0R2f±;tc 

lftxtt«HHft<ory-/i'*, nf±2 3ttt3-e*a 0 acre 



[0 0 3 9] 



(5) 



[0 0 3 6] HftEtf)* (1) ICfeV^T; RlfckliiXte 
mMX*h*), RtokH., T/^/l-X. ArNHIfiAr 
CONH-e*>5 9 7/V^vSiLXIiK»l-4fi 10 

S (Ar) tLTf±B«X»«IB*«>73:^/^ Sfc+ 

jjJ-yfrlsX'hy). 7K*>f*->\ L i^Na, K^C s O 

[0 0 3 7 



CONH 



— — 




S03M 



* [0 0 4 0] SfriB^ (5) I^vv-C. nr±"3 — 5*S» 



CH 3 
I 

-c-c- 

H 2 J 

O* N 0-(CH2) x -0-R3 



[004 1] 



I 

H 



II 

0 



(SGjgfcfe 



20 [0 0 4 2] 

(7): 



[0 0 4 3] ±|B<A5£ : (^n^y) (SO3M) n 
±«:*«f **fc«W:tfB»*»** l - 2 0 

fex#*T»xi-S£fc^Effl«s-?s* ^ooiE^iift 

[0 0 4 4] ±Ebfc-6ttas»*r*#LT«f* 

5* (8) -C*Six5fc©fc£tffctf&ft5 (#FI¥1 l 
- 1 0 1 9 6 4 o 



[0045] te^s w) - 



1 1 - 1 0 1 9 6 4 »^«) 0 



(6) 

10 

H2C =C-C-0-^)-(3-CnH2n+ 1 

° n=3-8 



12 001-91747 



H 2 c=c-c-o-QO CnH2n+1 

° n=3-8 



H2 C =C- C-O^Q-C = C-Q- CnH2n+ 1 

° n-3-8 



H2 C=C-C-0-0<>CN 

H o 



[0 0 4 6] ltfe#, mM>#V ^-H'-a ; r$-BrS--fett 
5t (9) ~ (l l) X'msixZ>h<ntek'tiW£. L<ffl<^ 

? § 1 1 - 1 0 1 9 6 4 ^$8) „ 



(10) 

R7 




.R5 
*R6 



* [0 0 4 8] ffjI^COSt (9) , (10) IC&l^T. R4 
n&m. C n H 2n+1 . COC n H 



20 



[0 0 4 7] 

(11>: Q 

A1^0-C-Q-N»N^N-N-Q-N=N-B 



30 



OCOC n H 2n +i 



COOC n H 



2n+l 

2 n+ i XteCH 2 COOC n H 2 n + i ~Cfc5o £fc 
R5 S R6f2, *IXfJC n H 2n+ i^^ 

6«tisco^: (*) jui M x^^tL^t^.-efeox 

yyX»C n H 2n +it*)6„ ^*5nttl^8T\ m 
[0 0 4 9] 



CH; 



Oh 



[0050] ftn**, * (ii) fcjovvr 



A 1 HC n H 



[0 0 5 1] £fc5£ (11) fc*5tt$Bte. T!S<7)5£ 
(^) _ (^) T^Six^fc^-C^tK R8(iC n H 
2 n+ l^ttC n H 2 n OCH 3 T\ Wn(il-8t 



40 



50 



H a C 



CH 3 



,R8 



H 



H 

I 



-g-NCH 2 -{H)-R8 



[0 0 5 2] flftlBtwfcV ^-C{H5feJB ro^^Kttx #J;ttfl« 
- £-»gEfa £ * 5 # st ft if i t) f?5 ■ C t tfi 3 o 



(7) 



ftBH 2001-91747 



11 



na): 



12 

* [0 0*5 3] ±BLfc-fett^*r£*LT« 

y-^-0«fc LTWt, TISCO^: (12) T« 
SixSt*0ftift>*>tf &lx5 (B^SISVo 1 3 5, N 
o. 1 (1 9 9 7) , p 7 9~8 2) 0 



X CH S -CO,-tCHe)^ r O-(^- CO, 4{0)f R9 
CH, 



[0 0 5 4] *»WfcJ:5«ft-fe/va£«W\ 
■ Sr*^-f 6 fc to % A i? yv<D AM U:# * u < ffl v * 5 

[0 0 5 5] ifclSA-fe/UKtEwSfflkHRLTW:. #J;i 20 

[0 0 5 6] MC^3n««lKtt. *3tJi<0±«Kt>R 
[0 0 5 7] ft*5*ft-fe/KO»rttt, «*.tfffiJB«>3SM5K- 



ftEM/B^EftiKia*fc^ 

[00 5 8] 



C O O - C H 



BITIrIC) fc^^vW^r-frfc Kn«S;k:7.*/V|fcl 2 5&5 
fc hy-n-^f/Wf^^^^^A^P^ Kl 

MLtg J 4 0 0 Mm<o«BSa64E4:#fco 

[oo5 9] jsc^mewBBaitEojtffi^^tr^a-h* 
are, #y tr^/i/r^=-/^5a*%*»jji[*J&# 

[0 0 6 0] 



R N N R 

V 

o 



R : II I 

CH 2 OCC = CH s 

4CH 2 }rNHCOOCH 
I 

CH 2 OC C = CH : 
ll I 

OCH, 



/ 



[0061] ov^-elOTE-e»fc«»as*R«)R»H^, - 
fe^Ste»^*^y^hntrs/^«A*»iR (Op t i v 

atfc«, LC*9?>ff- B*5»«8. 711%) 
(No. 7) |;t3-r>fy^ 130 
1. 3 tfm<Z>«3te*£«/ftLT, # 



50 



[0 0 6 2] friacoffiA-fe^SS^, j»J?^ 4 1 1 urn 
8S4 0 0 - 7 0 0nmOi(tg«|;feJt6*83g 
sptt 4 0 %T\ ^(DiMli 9 0 9 s iff F*tt(r 
fftlt^Tfcofco £fc^&&£l 2 Ot:. 5OO0f 



(8) 



2001-91747 



13 

[0063] mmm 2 

mmm 1 cmmmm^^m^ y v^taS* 
ffeft^W^ttfi^y^-SftSr^.trvar-hU, 120 

°C^«MLtff$ 1 . 5 KH^>0I^J|«r»A 

u ov^-e-t<o±ic*is«i Kmc 9 yr^ y^i 
[0 0 6 4] flwaw*ft2Ky^-*ttn. T5te*Six 



G-2 0 2^0. 37 
0. 7 3SMG-4 7 2M1. 46^fh7^n 

^c^-co a -c 9 H, B -o~^oy- co, -(o)-cn 

CH, 



[0 0 6 5] WrtE^^irywSted, **ff?&S4 1 2 wra 
T*£>0, SS4 0 0-7 0 Onm(^2fi**tw*5tt63tSiS 
3 6 %T\ t<DM^tmt 8 7 %T**> «9 , 



10 



20 



14 



[0066] imm 

MytmMxnx, 9mmmm<o±.\z.mz 2 1 5 /z^g 

3tffi (0^HXf±Ms NPF-G 1 2 2 5 DUN) £T 

[006 7] ■•SWB<Z>aE*-fe/l^*«tt, 6 1 0 m in 

TifetK 0 0-7 0 OnmOj6Sijc^*5ttS*Sig 

SS*12 0t, 5 0 0l*IH^B^K*iC«LfctC 

[01] SHKflcDWrfiBI ' 
.[El 2] M<olll6«<&»rffil8 
[«F*<DRWJ 

1 iffimmm' 

2 : ^/^7I 
' 4 : JBTfeJi 



II] 



[B2] 



— 1 

— 2 

— 4 

— :i 



(72)3SW# 



(72)1 



SI ®2l 

*R»***T«t-l TSl#2f0H 



F^-^(#%) 2H049 BA02 BA26 BA42 BB42 BB44 
BB62 BC10 

2H090JA06 JA07 JB03 JC07 JD11 
LA09 MB01 

2H091 FA07X FA07Z FB02 FD06 

GA01 GA16 LA02 LA04 LA06 

4J002 BF051 BG031 BG042 BG071 
BG072 CD051 CD061 CD071 
CD111 CD131 CD141 CF211 
CG001 CL001 CM041 CN031 
EV256 FD096 GPOO GSOO 



* NOTICES * 



Page 1 of 1 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.Sb the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal cell substrate to which it comes to carry out the adhesion attachment of a gas barrier layer, 
a bridge formation resin layer, and the polarization layer at least, and the polarization layer is characterized by the bird 
clapper from a coating layer at a resin substrate. 

[Claim 2] The liquid crystal cell substrate which a resin substrate turns into from a heat-curing epoxy system resin in a 
claim 1. 

[Claim 3] The liquid crystal cell substrate whose polarization layer thickness is 5 micrometers or less in a claim 1 or 2. 
[Claim 4] The liquid crystal cell substrate which a polarization layer becomes from the dichroism coloring matter of 
, lyotropic-liquid-crystal nature, the liquid crystal polymer layer of dichromatic-dye content, or the RIOTORO pick 
nature matter of dichromatic-dye content in claims 1-3. 

[Claim 5] The liquid crystal cell substrate which a polarization layer adjoins one side of a resin substrate, or is located 
between a gas barrier layer and a bridge formation resin layer in claims 



[Translation done.] 
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Japan Patent Office is not responsible for any 
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3. In the drawings, any words are not translated. . 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the liquid crystal cell substrate of the resin system which is excellent in 
thermal resistance, moisture resistance, gas barrier property, endurance, thin shape lightweight nature, etc., and has a 
suitable polarization function for formation of a liquid crystal display. 
[0002] 

[Description of the Prior Art] Conventionally, as a liquid crystal cell which has a polarization function, what carried 
out the adhesion laminating of the polarizing plate of a polarization film system to the cell substrate was known. 
Although there is also a proposal using the resin substrate which replaces with the glass substrate which is heavy to the 
cell substrate and is easy to be broken into it with big-screen-izing, and is excellent in thin shape lightweight nature In 
this case, since the aforementioned polarizing plate has five layer structures which come to attach a transparent 
protection film to both sides of a polarization film through a glue line and is the total thickness of 100 micrometers or 
more usually, even if alike, In addition to lightweight nature, thin shape nature was not fully harnessed, either, and the 
thermal resistance of a polarization film was insufficient, and there was a trouble with difficult use at 1 00 degrees C or 
more. 
[0003] 

[The technical technical problem of invention] this invention makes a technical problem development of the liquid 
crystal cell substrate which has the polarization function which can form the liquid crystal cell substrate which is 
excellent in thin shape lightweight nature and thermal resistance, and is excellent in shock, resistance or the stability of 
quality. 
[0004] 

[Means for Solving the Problem] this invention offers the liquid crystal cell substrate to which it comes to carry out the 
adhesion attachment of a gas barrier layer, a bridge formation resin layer, and the polarization layer at least, and the 
polarization layer is characterized by the bird clapper from a coating layer at a resin substrate. 
[0005] 

[Effect of the Invention] According to this invention, the polarization layer which is excellent in thinness and thermal 
resistance with a coating method can be given to a resin substrate, and the liquid crystal cell substrate of high 
endurance which can form the liquid crystal cell which can also give easily a gas barrier layer and a bridge formation 
resin layer, can manufacture efficiently, is excellent also in thin shape lightweight nature or thermal resistance in 
addition to moisture-proof and gas-proof nature, or shock resistance, and is excellent in the long term stability of 
display grace and which has a polarization function can be obtained. '.. 
[0006] 

[The operation gestalt of invention] The liquid crystal cell substrate by this invention consists of what carried put the 
adhesion attachment of the polarization layer which becomes a resin substrate from a gas barrier layer, a bridge 
formation resin layer, and a coating layer at least. The example was shown in drawing 1 and drawing 2 . For a resin 
substrate and 2, a gas barrier layer and 3 are [ 1 / a bridge formation resin layer and 4 ] polarization layers. 
[0007] A resin substrate serves as the base of the cell substrate which supports attachment layers, such as a gas barrier 
layer, and can be formed by proper resins, such as thermoplastics and thermosetting resin. Especially as for the resin 
substrate which can be used more preferably than points at the time of attaching a polarization layer, a transparent 
electric conduction film, etc., such as thermal resistance, 130 degrees C or more of 150 degrees C or more of glass 
transition temperatures consist of a resin 160 degrees C or more above all. 

[0008] Moreover, as for a resin substrate, excelling in transparency or shock resistance is desirable, and that [ its ] 
especially whose light transmittance is 80% or more is desirable. What is excellent in gas barrier property, such as 
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chemical resistance, optical isotropy, low absorptivity, low moisture permeability, and oxygen, is more desirable than 
points, such as endurance at the time of furthermore considering as transformation prevention and the liquid crystal cell 

of liquid crystal. . . , 

[0009] As an example of the resin used for formation of a resin substrate, the thermosetting resin like thermoplastics, 
an epoxy system resin, a unsaturated polyester and the poly diallyl phthalate, or poly ISOBO nil methacrylate like a 
polycarbonate, a polyarylate and polyether sulphone, polyester, a polysulfone, a polymethylmethacrylate and polyether 
imide or a polyamide etc. is raised. One sort or two sorts or more can be mixed and used for this resin, 
[0010] The resin substrate which can be used more preferably than the point of the above-mentioned performance 
consists of an epoxy system resin. Various things can be used as the epoxy system resin, and there is especially no 
limitation Incidentally as the example, the low water-absorption type like the aromatic type like a bisphenol A type, 
bisphenol female mold, bisphenol type [ like bisphenol S types or those hydrogenation types ], novolak type [ like a 
phenol novolak type or a cresol novolak type ], nitrogen ring type [ like a triglycidyl isocyanurate type or a hydantoin 
type ], alicyclic type, aliphatic type, and naphthalene type, a glycidyl ether type, and a biphenyl type, a JISHIKURO 
type, an ester type, ether ester types, those denatured types, etc. are 

[001 1] The discoloration tightness of the epoxy system resin which can be used more preferably than points, such as 
optical properties, such as transparency, is good like an alicyclic type thing, without containing conjugated double 
bond such as the benzene ring. Moreover, a weight per epoxy equivalent can use [ softening temperature ] by 100- 
lOOOusually more preferably than the points that an epoxy system resin 120 degrees C or less is obtained, such as , 
physical properties, such as the flexibility of a resin substrate, and intensity. One sort or two sorts or more can be used 
for an epoxy system resin, and it can also use an epoxy solid-like system resin together as it is liquefied. Intensity and 
heat-resistant improvement can be aimed at by combined use of a solid epoxy system resin. 

[0012] Especially the resin substrate that consists of a desirable epoxy system resin carries out heat-curing processing 
of the epoxy system resin through a curing agent like the heat-hardening object of for example, an alicyclic epoxy 
system resin an acid-ahhydride system curing agent, and the epoxy system constituent containing the Lynn system 
curing catalyst from points, such as thermal resistance, the proper curing agent there is especially no limitation about 
the curing agent, and corresponding to the epoxy system resin ~ one sort - or two or more sorts can be used 
[0013] Incidentally as an example of the aforementioned curing agent, the amine system compounds like the organic- 
acid system compounds like a tetrahydrophtal acid, a methyl tetrahydrophtal acid, hexahydrophthalic acid, or methyl 
hexahydrophthalic acid, ethylenediamine and a propylenediamine, a diethylenetriamine, tnethylenetetramines and 
those amine adducts, a meta-phenylenediamine and a diamino diphenylmethane, or a diaminodiphenyl sulfone are 
raised « 

[001 41 Moreover, the imidazole system compounds like'the amide system compounds like a dicyandiamide or a 
polyamide the **** hydrazide system compounds of JIHIDORAJITTO, a methyl imidazole and a 2-ethyl-4-methyl 
imidazole, 'an ethyl imidazole and an isopropyl imidazole, 2, 4-dimethyl imidazole and a phenyl imidazole, a undecyl 
imidazole and heptadecyl imidazole, and a 2-phenyl-4-methyl imidazole are raised as an example of the 
aforementioned curing agent. . , ■ . . . 

[001 5] Furthermore the imidazoline system compounds like methyl imidazoline, 2-ethyk4-methyl imidazoline, ethyl 
imidazoline and isopropyl imidazoline, 2, 4-dimethyl imidazoline and phenyl imidazoline, undecyl imidazoline and 
heptadecyl imidazoline, and 2-phenyl-4-methyl imidazoline, other phenol system compounds and urea system 
compounds, and poly sulfide system compounds are raised as an example of the aforementioned curing agent. 
[0016] In addition, acid-anhydride system compounds are raised as an example of the aforementioned curing agent, 
and this acid-anhydride system curing agent can use it preferably rather than points, such as work-environment nature 
by low stimulative one, elevated-temperature endurance by the heat-resistant improvement in a hardening layer 
obtained, and discoloration tightness. As the example, a phthalic anhydride, maleic-anhydnde, tnmellitic anhydride 
and pyromellitic dianhydride, anhydrous NAJIKKU acid, anhydrous glutaric-acid, and tetrahydrophtal acid anhydride, 
a methyl tetrahydrophtal acid anhydride, a hexahydrophthalic acid anhydride and a methyl hexahydrophthalic acid 
anhydride a methyl NAJIKKU acid anhydride and a dodecenyl succinic-acid anhydride, a dichlorosuccimc-acid 
anhydride', a benzophenonetetracarboxylic acid anhydride, a KUROREN Dick acid anhydride, etc. are raised. 
[0017] Above all the acid-anhydride system curing agent of about 140 - abbreviation 200 can use [ molecular weight ] 
preferably by the'colorless system or the light yellow system like phthalic anhydride, a tetrahydrophtal acid anhydride 
and a hexahydrophthalic acid anhydride, or a methyl hexahydrophthalic acid anhydride. 

[0018] The amount of the curing agent used can be suitably determined according to the kind, the weight per epoxy 
equivalent of an epoxy system resin, etc, and, in usual epoxy system resin hardening, may apply correspondingly. 
Incidentally it is more desirable than points acquired in the aforementioned acid-anhydride system curing agent, such 
as a hue of a hardening layer, and damp-proof fall prevention, to use especially 0.5-1 .5Eq ofO.6-l.4Eq of acid-. 
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anhydride system curing agents at a rate of 0.7-1 .2Eq above all to 1 Eq of epoxy groups. In addition, it is independent in 
other curing agents, or when using together and using two or more sorts, the amount used may apply to the 
aforementioned equivalent ratio correspondingly. 

[0019] On the occasion of hardening processing of an epoxy system resin, a hardening accelerator can be used it 
needed the hardening accelerator ~ especially ~ limitation - there is nothing - an epoxy system resin, the kind ot 
curing agent etc. - responding - for example, the proper thing like tertiary amines, imidazole derivatives, quarternary 
ammonium salt and organic-metal salts, phosphorus compounds, and a urea system compound class ~ one sort - or 
two or more sorts can be used A cure rate can be promoted by use of a hardening accelerator, and the required 
hardening processing time can be shortened, therefore - although the amount of the hardening accelerator used can be 
suitably determined according to a facilitatory effect etc. - general - points, such as discoloration tightness, per 
epoxy system resin 1 00 weight section and 0.05 - 7 weight section ~ above all— 0.1-5 weight section - 0.2 - 3 
weight section is especially desirable ' ■ . , , • .• 

[0020] A method with for example, a casting fabrication method, a flow casting fabrication method, an injection- 
molding method and a roll coating fabrication method, an extrusion-molding method, proper transfer-molding method, 
reaction-injection-molding method (RIM), etc. can perform formation of a resin substrate. On the occasion ot the 
formation proper additives, such as a color, a modifier, an antitamish agent and an antioxidant, an ultraviolet ray 
absorbent'and a release agent, a reactant diluent, and a non-reactivity diluent, can be suitably blended in the range 
which does not spoil transparency if needed. . 
10021 ] The manufacture method of excelling in the mass-production nature of the resin substrate which consists ot an 
epoxy system resin is the method of developing the epoxy system resin coating liquid which prepared for example the 
combination component in the state where of a solvent is used together if needed and flow expansions be carried out 
in the shape of a sheet on base materials, such as an endless belt and a drum, by proper methods, such as the curtain 
coat method, the roll coat method, the wire bar coat method, and the extrusion coat method, a spray coating method, 
and carrying out hardening ■"■ , . , ; . 

[0022] According to the aforementioned method, continuation manufacture of the resm substrate top which consists ot 
an epoxy system resin can be carried out. In this case, recovery of the epoxy system resin substrate formed on the base 
material can be attained by forming the resin layer of easy-releasability etc. beforehand for example, on a base 
material and preparing an epoxy system resin substrate on it, and can form efficiently the liquid crystal cell substrate 
by this invention by preparing a bridge formation resin layer, a gas barrier layer, etc. which are prepared on a resin 
substrate in that case as an easy-releasability resin layer. : . 

[0023] On the occasion of manufacture of the above-mentioned epoxy system resin coating liquid, the epoxy system 
resin of a 2 liquid hybrid model in which a liquid state is shown in below the temperature at the time of coating 
especially ordinary temperature from points, such as coating nature and sheet-like expansion nature is used preferably, 
a solid epoxy system resin can be used together in that case, the viscosity of coating liquid can be adjusted, and 
expansion layer thickness control etc. can also be easy-ized by hyperviscosity-ization of coating liquid. 
[0024] In addition, one sort of the curing catalyst like the Lynn system curing catalysts, such as alkylphosphine to jhe 
acid-anhydride system curing agent described above, for example, and phosphine oxide and phosphonium salt, and the 
proper leveling agent in which the surface tension of various surfactants, such as for example, a silicone system, and 
acrylic, a fluorine system, etc. is reduced for the purpose of surface smoothing, and it deals, or two sorts or more can be 
blended with epoxy system resin coating liquid if needed. . , , • i_- u 

[0025] Moreover the proper additive by which have been blended with epoxy system resin hardening objects, such as 
antifoaming agents, such as polyhydric alcohol like modifiers, such as antioxidants, such as a phenol system an amine 
system, an organic-sulfur system, and a phosphine system, glycols, and silicone, alcohols, and a glycerol, a hydroxyl- 
group content compound and a color, and an antitamish agent, an ultraviolet ray absorbent, for example can also be 

SfEspedalW generally 100-500 micrometers is more desirable [ thickness ] than points, such as thin-shape-izing, 
lightweight nature and intensity, and deformation tightness, although the thickness of a resin substrate can be 
determined suitably 800 micrometers or less above all 1 mm or less. Moreover, excelling m thickness precision is 
desirable and it is more desirable than points, such as display grace, that it is **10% or less of thickness precision 
above all In addition, the resin substrate may be formed as a laminated material of two-layer [ which consists of a 
monolayer object or a resin of the same kind or of a different kind ], or three layers or more. 
[00271 The gas barrier layer prepared in a resin substrate can be formed in the proper thing which can prevent 
Lsparency of gas for the purpose of cover of moisture, oxygen, etc. in which liquid crystal etc. is deteriorated and it 
deals (JP,58-208039,A, JP,2-169620,A, JP,5-1 10639,A). Forming in a macromolecule coat is more desirable than 
points such as endurance and deformation resistance. Polymer with oxygen transmission coefficients small as the 
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macromolecule, such as polyvinyl alcohol, the partial saponification object and an ethylene vinyl alcohol copolymer, 
and a polyacrylonitrile, a polyvinylidene chloride, can use preferably. Especially, vinyl alcohol system polymer is more 
desirable than points, such as gas barrier property, the diffusibility of moisture, or equalization of water absorbing 
capacity. 

[0028] The expansion method of the polymer solution by the coating method with proper for example, casting method, 
spin coat method, etc. can perform formation of a gas barrier layer. Gas barrier layer thickness has 1-10 micrometers 
more desirable than points, such as gas barrier property, such as prevention of transparency and coloring, oxygen, and 
a steam, above all 15 micrometers or less. 

[0029] The bridge formation resin layer prepared in a resin substrate aims at generating prevention of the abrasion 
which forms a hard front face, and checks a check by looking etc. Therefore, it can form by the proper cross-linking 
resin which forms a transparent hard film. Above all, it enabled it to carry out three-dimensions bridge formation of the 
poly functional monomer by UV irradiation through a photocatalyst etc., for example, ultraviolet-rays hardening resin, 
such as urethane acrylic and an epoxy system, can use preferably. 

[0030] Formation of a bridge formation resin layer can be performed by the method of developing resin liquid on a 
predetermined side and carrying out bridge formation processing by the coating method with proper for example, 
casting method, spin coat method, dipping method, etc., etc. Bridge formation resin layer thickness can be determined 
suitably, and, especially generally is set to 1 -50 micrometers 1 00 micrometers or less above all 200 micrometers or 
less. In addition, a bridge formation resin layer is usually prepared as a surface layer in the cell substrates on a gas 
barrier layer etc. like the example of drawing from said target point. 

[0031] Moreover, although the above-mentioned gas barrier layer and the above-mentioned bridge formation resin 
layer can also be prepared in the both sides of a resin substrate, when it considers as one side of a resin substrate, 
especially a liquid crystal cell more nearly usually than the point of the functional purpose, they are prepared in the 
side used as the outside surface of a cell. On the other hand, although it can prepare in the both sides of a resin 
substrate also about a polarization layer, it is usually prepared in one side of a resin substrate from the point of the 
functional purpose. When preparing in the one side, the polarization layer 4 can be formed in all of the side which it 
does not have [ that has the gas barrier layer 2 grade of the resin substrate 1 , and ] like the example of drawing. 
Moreover, a polarization layer can adjoin a resin substrate, can also be prepared and can also be prepared in the mid- 
position of two or more layers attached to a resin substrate like between the gas barrier layer 2 of the, instantiation to 
drawing 2 , and the bridge formation resin layers 3. 

[0032] The aforementioned polarization layer is formed as a coating layer by the coating method with proper casting 
method, spin coat method, etc., in order to consider as the thin polarization layer of thickness as much as possible in 
this invention for the purpose of giving a polarization function to a liquid crystal cell substrate. The thickness with a 
polarization layer more desirable than the point of thin-shape-izing of a cell substrate takes a polarization property, 
endurance, etc. into consideration, and is 0.2-3 micrometers especially 0.1-5 micrometers above all 10 micrometers or 
less. 

[0033] therefore, a proper material which can be formed by the coating method can be used for formation of a 
polarization layer, and there is especially no limitation. The dichroism coloring matter of lyotropic-liquid-crystal 
nature, the liquid crystal polymer of dichromatic-dye content, the RIOTORO pick nature matter (for example, the 
product made from Optiva, LC polarizer, etc.) of dichromatic-dye content, etc. can use preferably from the point of 
obtaining above all the polarization layer which is excellent in thermal resistance etc. (WO 97/No. 39380 official 
report). 

[0034] As dichroism coloring matter of lyotropic-liquid-crystal nature incidentally described above, the water-soluble 
organic coloring matter expressed with formula:(chrompgen) (S03M) n, for example is raised, a chromogen consists of 
azo, a polycyclic compound, etc., mesomorphism is given, a sulfonic acid or its salt gives water solubility, and this 
shows lyotropic-liquid-crystal nature as a whole (****** No. 51 1 109 [ eight to ] official report). 
[0035] In addition, the compound expressed with following formula (1) - (7) as an example of said dichroism coloring 
matter is raised. 



R 




§ HN, 




II 

0 
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[0036] In the aforementioned formula (1), Rl is hydrogen or chlorine and R is hydrogen, an alkyl group, ArNH, or 
ArCONH. as an alkyl group -- a carbon number 1*4 things - a methyl group and an ethyl group are desirable above 
all, and the phenyl group which is not replaced [ substitution or ] and the phenyl group which replaced the 4th place by 
chlorine above all are desirable as an aryl group (Ar) Moreover, M is a cation and the ion of the first group metal like a 
hydrogen ion, Li and Na, K, or Cs, an ammonium ion, etc. are desirable (it is below the same). 
.[0037] 



(3): r 



b) 




V 



[0038] The aforementioned formula (2) In - (4), those with a thing to which A is expressed with a formula (a) or (b), 
and its R2 are [ the aryl group which is not replaced / substitution or / and n of hydrogen, an alkyl group a halogen or 
an alkoxy group, and Ar] 2 or 3. the aforementioned alkyl group -- a carbon number - 1-4 things -- a methyl group or 
an ethyl group is desirable above all, and a bromine or chlorine of a halogen is desirable moreover, an alkoxy group - 
a carbon number - 1 or two things ~ a methoxy machine is desirable above all and the phenyl group which is not 
replaced [ substitution or ] and the phenyl group of an aryl group which is a methoxy machine, an ethoxy basis, ; 
chlorine, or a butyl about no replacing or the 4th place, or replaced the 3rd place by the methyl group above all are 
desirable , ' • . 1 

[0039] 

SO3M < 5 > ... f3 M 

N CH3 . 
D 
N 



C0NH 



HN0C 
SO3M 



[0040] As for n, in the aforementioned formula (5), 3-5 are desirable. 



--(S03M)2 




£0042] 




II. 
O 



[0043] The above-mentioned formula : (chromogen) (S03M) the organic coloring matter expressed with n A liquid 
crystal phase stable at the chromogen is shown. Water, an acetone, alcohol, Orientation processing can be carried out 
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by carrying out coating of the solution in which it dissolved in the water-soluble organic solvent like a dioxane, and 
one sort of the coloring matter or two sorts or more were dissolved and whose solid-content concentration is 1 - 20 % 
of the weight, for example by the proper coating method on which shearing force, such as a doctor blade method, acts. 
The orientation solidification layer shows the polarization function of dichroism. ' 

[0044] As a liquid crystal polymer which, on the other hand, contains the above-mentioned dichromatic dye, and 
shows a polarization function, the proper thing which shows uniaxial orientation nature can be used. What is 
incidentally expressed with the following formula (8) as the example is raised (JP, 1 1 - 1 01 964, A). 

CH 3 



<? >0-<CH2)x-0-R3 
X:2-S 

o o 

[0045] Moreover, you may carry out polymerization of the liquid crystal polymer by UV irradiation using one sort of 
the liquid crystal monomer which are following formula (**) - (**) and is expressed, or two sorts or more (JP,1 1- 
101 964, A). 

H2C C-0-£yj^CsitDn+ 1 

H l C=C-C-0-Q^)~ CnH2n+l 

H2C-C-C-oOc=C-Q-CnH2n+l 
0 n-3~g 

[0046] On the other hand, a thing proper also as a dichromatic dye which a liquid crystal polymer layer is made to 
contain can be used, and there is especially no limitation. What is expressed with following formula (9) - (1 1) rather 
than the point of obtaining the polarization layer which is excellent in thermal resistance etc. can use preferably (JP,1 1 
101964,A). 

(9) : « 




(10) : 



IS 047 ! o 



Al-Q-0-C-^-N-N-g-N»N-Q-N=N-B 



[0048] In the aforementioned formula (9) and (10), R4 is hydrogen, a halogen, CnH2n+l, COCnH2n+l, 
OCOCnH2n+l, COOCnH2n+l , or CH2COOCnH2n+l. Moreover, R5 and R6 may be hydrogen or CnH2n+l, and R6 
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may be following formula (**) or (passing) a thing expressed. Furthermore, R5 and R6 may be expressed with the 
formula (g) of the following [ them ],. On the other hand, R7 is hydrogen, a halogen, or CnH2n+l . In addition, n is 1-8 
and mis 1-5. 
[0049] 

CHi-QoOnHaH*! ^-{J-Ctihn^ nJ 

[0050] On the other hand, in a formula (1 1), Al is CnH2n+l or as follows, and the n is 1-8. 

[0051] Moreover, B in a formula (1 1) is expressed with a following formula (h) - a (**), R8 is CnH2n+l or 
CnH2nOCH3, and then is 1-8. 




CH 3 7 



H 



<«5 



„R8 ^NCH 2 ^lt8 



[0052] In the above, formation of a polarization layer can blend a dichromatic dye with the solution containing one sort 
or two sorts or more of liquid crystal polymers, and the method to which coating of it is carried out on an orientation 
film etc., and uniaxial orientation of the liquid crystal polymer is carried out can perform it. Although it considers as 
the thing of about 1 - 20 % of the weight of solid-content concentration usually at solution-ization of a liquid crystal 
polymer using a solvent, use of a solvent can also be avoided when carrying out the polymerization of the liquid crystal 
monomer by ultraviolet rays. Moreover, according to the wavelength region of a polarization property etc., one sort or 
two sorts or more can be used for a dichromatic dye, and a liquid crystal polymer or 1 - 20% of the weight of the liquid 
crystal monomer of the amount used is common. 

[0053] As an example of the liquid crystal polymer which contains the above-mentioned dichromatic dye and shows a 
polarization function, what is expressed with the following formula (12) is raised (the Japanese east technical report 
Vol35, No. 1 (1997), p79-82). 

(12): ' '• . ' 

CH, 

In addition, n in a formula is [ alkoxy groups, such as a cyano group or a methoxy machine, and m of 1-10, and R9 ] 1- 
5. 

[0054] The liquid crystal cell substrate by this invention can be preferably used for formation of the liquid crystal cell 
for forming a liquid crystal display. In this case, the liquid crystal cell substrate by this invention forms what can use as 
a substrate of one side of a liquid crystal cell, or both sides, uses the substrate like instantiation for drawing 1 , and has 
a liquid crystal layer in a cell, and can form what uses the substrate like instantiation for Japanese lacquer and drawing 
2 , and has a liquid crystal layer out of a cell. 

[0055] Moreover, on the occasion of practical use of a liquid crystal cell substrate, various functional layers, such as a 
transparent electric conduction film and a phase contrast board, can also be superimposed, for example. Formation of a 
transparent electric conduction film can be performed with the application of the proper method according to the 
former by the vacuum deposition method, the sputtering method, etc., such as a vacuum evaporationo method and a 
coating method of a paint/using proper transparent electrical conducting materials, such as indium oxide, tin oxide, an 
indium and tin mixed-oxide metallurgy, platinum, and palladium, transparent conductive coating material. 
[0056] The aforementioned transparent electric conduction film can be prepared also in the polarization layer bottom, 
and can also ********** and carry out patterning of the polarization layer in that case. Moreover, the stratum lucidum 
which consists of hydrolysis, a heavy condensate layer, etc. of for example, a silica system glass layer metallurgy 
group alkoxide can also be made to intervene for the purpose of protection of a polarization layer, improvement in the 
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adhesion force of a transparent electric conduction film, etc. 

[0057] In addition, formation of a liquid crystal cell can carry out opposite arrangement of the liquid crystal cell 
substrate which carried out the electrode patternizing of the aforementioned transparent electric conduction film, and 
can be performed by the method of enclosing liquid crystal between them etc. The proper method according to the 
former can also perform the orientation film for a liquid crystal array prepared if needed on a transparent electric 
conduction film etc. The liquid crystal cells to form are arbitration, such as TN type, a STN type, and a TFT type, a 
ferroelectric liquid crystal type. 
[0058] 



[Example] Example 1 



O 




COO-CH 



The mixture which consists of the epoxy system resin 100 section (it is the same the weight section and the following) 
and the methyl hexahydro phthalic anhydride 125 section which are expressed with the aforementioned formula, and 
the tree n-butyl octyl phosphonium star's picture 1 section was poured into the mold, hardening processing was carried 
out at 120 degrees C for 2 hours, and the resin substrate with a thickness of 400 micrometers was obtained. 
[0059] Next, after applying the 5-% of the weight solution of polyvinyl alcohol to one side of the aforementioned resin 
substrate, making it dry on it and forming a gas barrier layer with a thickness of 5 micrometers in it by the spin coat 
method, on it, the urethane acrylic resin expressed with a lower formula was applied, ultraviolet rays were irradiated, 
bridge formation processing was carried out and the bridge formation resin layer with a thickness of 5 micrometers was 
formed. 
[0060] 



R 



RN NR 

r 



R : 



OCH, 
II I 

CH,OCC = CH, 

HCOOCH 
I 

CH 2 OC C = CH a 
ll I 

OCH, 



/ 



[0061 ] Subsequently , the opposite side of the resin substrate obtained above was made to dry the lyotropic-liquid- 
crystal solution (the product made from Optiva, LC polarizer, 8.7 % of the weight of solid-content concentration) of 
dichromatic-dye content at 130 degrees C after coating with a wire bar (No.7), the polarization layer with a thickness 
of 1 .3 micrometers was formed in it, and the liquid crystal cell substrate was obtained. 

[0062] It was 90%, and the light transmittance in the wavelength region whose total thickness the aforementioned 
liquid crystal cell substrate is 41 1 micrometers, and is the wavelength of 400-700nm is 40%, and it was [ the degree of 
polarization was excellent in shock resistance, and ] a thing. Moreover, when 120 degrees C and the durability test of 
500 hours were presented with the substrate, it is changeless to an optical property, and deformation of a substrate etc. 
was not produced. 

[0063] After forming a gas barrier layer with a thickness of 5 micrometers it is thin on one side of a resin substrate 
from polyvinyl alcohol according to example 2 example 1, Carry out rubbing processing of the front face with a rayon 
cloth, and the spin coat of the liquid crystal polymer solution of dichromatic-dye content is carried out on it. Heating 
orientation processing was carried out at 120 degrees C, the polarization layer with a thickness of 1.5 micrometers was 
formed, subsequently the bridge formation resin layer with a thickness of 5 micrometers it is thin from an urethane 
acrylic resin according to an example 1 was formed on it, and the liquid crystal cell substrate was obtained: 
[0064] The aforementioned liquid crystal polymer solution mixes uniformly the side-chain type liquid crystal polymer 
26 section expressed with a lower formula, the G-202 color 0.37 section (it is the same Japanese sensitizing-dye 
company make and the following), the G-207 color 0.73 section, and the G-472 color 1.46 section in the 
tetrachloroethane 100 section. 
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CH-CO,-C,H„-0-@-CO,-^y-CN 
CH, 

[0065] It was 87%, and the light transmittance in the wavelength region whose total thickness the aforementioned 
liquid crystal cell substrate is 412 micrometers, and is the wavelength of 400-700nm is 36%, and it was [ the degree of 
polarization was excellent in shock resistance, and ] a thing. Moreover, when 120 degrees C and the durability test of 
500 hours were presented with the substrate, it is changeless to an optical property, and deformation of a substrate etc. 
was not produced. 

[0066] Replaced with the example polarization layer of comparison, and the adhesion laminating of the polarizing plate 
(the NITTO DENKO CORP. make, NPF-G1225DUN) with a thickness of 21 5 micrometers was carried out through 
the acrylic adhesive layer on the bridge formation resin layer, and also the liquid crystal cell substrate was obtained 
according to the example 1. 

[0067] The light transmittance in the wavelength region whose total thickness the aforementioned liquid crystal cell 
substrate is 610 micrometers, and is the wavelength of 400-700nm was 38%, and the degree of polarization was 99%. 
Moreover, when 120 degrees C and the durability test of 500 hours were presented with the substrate, the polarizing 
plate became what exfoliates from a substrate and is not in practical use * * * * . 
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